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THE CHARACTERISTICS OF A THERMODYNAMICAL SYSTEM. THE NOTION OF TEMPERATURE.
55. Characteristics of a therinodynamical system. We are now led to the consideration of conservative and irreversible systems in which degradation of energy takes place in such a way as to diminish the amount of energy utilisable in the form of mechanical work. Even this statement allows considerable latitude in regard to the general character of the phenomena occurring in such systems, and further assumptions are necessary in order that the .system should reproduce the effects observed in the experimental study of heat.
At the outset we shall confine our attention to endeavouring to account for such irreversible processes as might be conveniently characterised as "thermo-mechanical" phenomena. By this we exclude all chemical actions for the present, and indeed until Chapter XV, where such actions are treated for the first time. Moreover, we limit ourselves until Chapter X to discussing energy changes in a system of material bodies. By this we do not exclude the. possibility of energy passing by radiation from one body to the other, but we assume that the bodies are so near together that the passage may be regarded as instantaneous, and the quantity of energy in transit in the intervening ether may be neglected.
We commence by supposing the system divided into differential elements of mass dm occupying differential elements of volume dxdydz subject to the conventions contained in the definitions of § 46.
There are two methods in which degradation of available energy may take place in the system:
(a)  by changes which take place entirely within the mass-elements (dm) without energy being transformed from one element to another;
(b)  by changes in which energy passes from  one mass-element to another, or more generally from any portion of the system to the other, where such changes   cause a decrease  of the total amount of available energy.
Now there are certain processes in Nature, such as the friction of fluids, in which available energy is absorbed according to method (a) within the volume elements themselves. Such processes are commonly spoken of in text books on Theoretical Mechanics as non-conservative. They can be equally well explained, as is indeed generally done in these books, by restricting the term "energy" to dynamical energy, kinetic and potential In this case it is commonly stated that "energy is lost" in the system, meaning that "available energy